Crude oil separation processes involve many high profile control systems and equipment that costing a vast amount of investment. Any mistake in the management will cause serious aftermath. The main focuses in this paper are the design of simulation modelling of an oil production area and is used as planning, controlling and decision making tool with associated factors such as crude oil input rate, capacity of separator, quality of crude oil and number of production lines. The experiments and results analysed prove that the simulation model is merely imitating the real system and few recommendations are concluded for the optimisation of productivity.
INTRODUCTION
Crude oil surface production operations are among the most dynamic chemical processes in the engineering field due to the complexity, high profile and high safety considerations. The whole refinery systems from crude oil to final consumable products are separated into several steps together with hundreds of complicated piping and control systems. The simulated processes in this paper include 2-phase and 3-phase separation to filter out the water and gas from crude oil. Due to the dynamical process behaviours and great competition in same industries, manufacturers always find it difficult to achieve high performance and thorough planning using traditional designs and analytical methods. The risk and cost are too great and too high for implementations which are not fully tested and analysed for its effectiveness. Mismatches and factors that come out unexpectedly are really worrying most of the operation planners as a result of failure to the systems and enormous losses both timely and financially.
The purpose of this paper is set to use simulation tools to help in design and analysis of oil production field. The model was initially designed and simulated to match the current real system, which was later used as a planning tool to help practitioner in decision making process. The behaviours of the separation systems are to be described; the processes and theories constructed and predictions made by analysing the results from the simulation.
Factors affecting the separation outcomes could be added into the model for better integrity and more precise experimentations. The modelling and simulation enables engineers to visually observe every single step and effects caused by different factors introduced into the systems. Planners are able to evaluate physical layout, selection of facilities and equipments and operational procedure changes. Processes could be altered and tested repetitively at minimum cost and time without taking on the risk of failure.
The simulation model built is to be used in examining the effect of various parameters on the performance measurements for planning and control of production systems. Integrated user friendly interface are developed for variable set up enabling different experiments to be carried out easily.
LITERATURE REVIEW
While the level of oil reserved decreased over the world, Proceedings 23rd European Conference on Modelling and Simulation ©ECMS Javier Otamendi, Andrzej Bargiela, José Luis Montes, Luis Miguel Doncel Pedrera (Editors) ISBN: 978-0-9553018-8-9 / ISBN: 978-0-9553018-9-6 (CD) higher optimisation in production systems and facilities are important to ensure the profitability. This paper focuses on the early stage of the separation process which included the vertical and horizontal separators.
Air, water and oil were all separated from crude oil before being delivered for further stage of treatment.
There are various researches and works reported in the past to search for more effective optimisation approaches in oil production industries. Mathematical programming is one of the most widely implemented methods for modelling with the objective to maximise the profitability. Linear programming is a popular example in mathematical programming introduced for planning of maintenance shut-down and stock control.
The theories of linear programming was developed further by Ballintijn (1993) and presented by Giliberti et. al (1995) for optimisation of the dynamic simulation at a giant oil field. Shah (1996) used mathematical programming techniques for crude oil scheduling which is applicable to hybrid approach. Fichter (2000) showed that application of Genetic Algorithms in oil and gas portfolio optimisation was excellent at handling accurate and complex, non linear business model. Hansen (2001) discussed the distribution of the multi-phase fluid flow in a horizontal gravity separator.
Computational Fluid Dynamics (CFD) could provide valuable insight, and the fluid flow behaviour in the liquid volume flow zone inside the separator was analysed and simulation was performed. Yu et. al. (2004) introduced an approach for solving the problem of bending optimisation based on history data and the effectiveness of proposed model were shown by using real data of oil field which, however, been criticised the design procedure of conventional oil-water separation was to be improved. Rincon et. al. (2005) Apart from the technologies, strategy was another important method of optimising the productivity of oil. Tavares et. al. (2006) assessed different strategies for the expansion of Brazil oil refinery segments, using criteria that range from energy security (reducing imports and vulnerability for key products) through to minimising the profitability of this sector (boosting the output of higher value oil products) and adding value to Brazil"s oil production (reducing exports of heavy acid oil).
Although most of the previous research that have been carried out were mostly focussing on optimising the production using linear programming, statistical analysis, mathematical solutions and critical path analysis, simulation was one of the methods mostly chosen after statistical analysis as an operation research tool (The British Petroleum, 1977) .
RESEARCH METHODOLOGY
What are modelling and computer simulation?
Modelling is a way to represent a group of objects ideas and behaviours of different systems and processes in the form of either physically or logically. Maki and Thompson (2006) differentiated the types of model into physical models, theoretical models, logical models, computational models, simulation models and mathematical models. A heuristic model can be used to seek immediate solutions in short time despite the feasibility or optimality. Nevertheless, there is a concern that it is likely to be erroneous and is unable to guarantee the accuracy to problems being solved.
Simulation modelling or computer simulation is chosen for this research work due to its powerful ability in dealing with either simple or complex systems which are more preferable. Computer simulation is a process of designing a digitalised model representing a real or a proposed system for the experimentation purpose and understanding of the system"s actual behaviours with given factors and scenarios.
Simulation in the oil and gas industry allows managers and engineers obtaining a system wide view of the effect from local changes to the production area. 
CRUDE OIL SEPARATION UNITS
A perfect model is preferable at all time by the modeller, nonetheless, this is not always possible due to the difficulties in obtaining full data required for real systems design.
A conceptual model is necessary to combining all the objectives of simulation, inputs variables, outputs performance and assumptions made to simplify the model. Figure 2 explains the process flow of the crude oil separation from early stage until the end of the process for delivery to the port. The amount of gas, water and oil from each stage to another differs according to the pressure of separators and contents of the hydrocarbon in crude oil delivered from wells.
Data collection and assumptions
The proposed model and the data collected are based on a real oil production area in one of the developing countries. Data collected were analysed and further assumptions and calculations were made in order to find out the rest of data required for modelling. Therefore, the more data gathered, the more accurate the simulation model could be designed. , the entity will go through a series of process to check if the level of separators was in the allowed limit.
A sensor was used to represent the level valve in real system to detect the level of crude oil in the manifold. Reduce varS1DivRatio S1 Sensor Detect Sp. Level < 55% S1 Sensor Detect Sp. Level > 75%
Stop Flow from Manifold to S1 Sp. figure 5 , the oil output rate was decreased linearly with lower quality oil even when the number of activated lines was increased. It is obvious that the more production lines activated, the more oil output produced at the end of production. However, the declines are caused by the increment of the water in the crude oil. Figure 6 displays the relationship between the input and output rates, as expected the output rate increases as the input rate increases, however, we could not experiment with higher input rate more than +125% as the utilisation was found to be almost 100%. gradually in the range of -75% to +75% to optimise the separation process and avoid any over flow in the system. As can be seen in figure 7 , the utilisation was increased gradually at the same time when the input rates were increased. The minimum utilisation was found at 50% while the maximum was almost 99%.
500,000
1,500,000 2,500,000 3,500,000 4,500,000 5,500,000 6,500,000 7,500,000 8,500,000 9,500,000 10,500,000 11,500,000 12,500,000
13,500,000 14,500,000 value. This is to compare and to show the importance of balance between input rate and capacity of separator.
Any separator sized less than original capacity would not be able to cope with the original input rate of 21734.47 barrel/min, which means the separator is over utilised. In fact, any separator sized bigger than original capacity will have no effect on the amount of oil output which means it is under utilised. At points -35 percents or less, there were zero oil output. This happened since the model was designed to dispose the entity created in simulation if there is an enormous amount of crude oil input entered the system which might cause dangerous situation.
Through the analysis of the results and graphs, it is obviously notified that the crude oil input rate is the main criteria to decide the amount of oil output.
However, co-factors which affect the output are the quality of crude oil, capacity of separator and number of production lines. This model shows that it is able to simulate the system, process and give a reliable outcome based on the criteria set. Some user interface dialogue 
CONCLUSIONS, RECOMMENDATIONS AND FURTHER WORKS
Cost reduction is a major benefit for using simulation in 
